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ABSTRACT 

PROBLEM TO BE SOLVED: To manufacture a polycrystalline thin-film 
semiconductor device, which has little variance in its electrical 
characteristics, at a comparatively low temperature. 

SOLUTION: A polycrystalline semiconductor film is formed and thereafter, 
jare : gas element ions are selectively implanted, in only. the channel 
formation region of the semiconductor film and the regions in the vicinity 
of the channel formation region and in such a way, that the center of the 
range of charged particles in the ions is positioned from the interface 
under the lower side of the semiconductor film to be within a distance of 
10 nm ±10 nm. After that, an Xecl excimer laser is applied in the 
film thickness direction of the semiconductor film at an energy density for 
fusing the semiconductor film at 85% or higher to about 97% or lower and 
the semiconductor film is recyrstallized. 
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'[0 0 2 3] LT-f *>ffiAXST«JM«SK*aR 

U**U— tf— 3tJ«W*«M[T**. UffiftAU— tf— 3t 

>m.m (XeC 1) tf— 3t (Kfi 

3 0 8 nm) ■*»^'j7 r h>3** (KrF) X^yVl/- 
+f-yt (RS2 4 8 nm) iA'ffll^ns. 
CO 0 2 4] — jRC#JW¥IWWl^©l'— If-RUt-C' 

£-3 (0 5) . Bi^Wfl"— tr-x*;ns-ME*«HT 
rr!S«a AWtttSlc £ SMKffi £ . SKftiRUt 

«sst^-5«is«fflTr*«. #ak« 
TS<07i«&lE*ittx*;i^-e£ (e S m) "tr. Ittfjx* 

x^;^-fS (e C m) t. ttwx*^^ 8 — 

SWCfcS. t^TlifflX$j^-gI (E C M) »* 

coo25] *a&pi At*¥«ftst3&&rji tcx, 
mrn&mm \t±m^—\z -r * > ax $ *i&¥#«k k x 

+xvl/- tf— 3t*Sg«'TStrf4. -?-©«<Z>U— tf— x 

[0 0 2 6] 'vEcm-Esm) xkLC+Esil<EcR< (E 
CM _E SM> x knc + EsM 
k L c=0. 8 5 



k H C=0. 9 7 

©*ffi?S»x*;i/^-«ac-e**. Jtw^FffattttAte 
"KaMWBSJSiaTO U~ !f— x*;t^— MEE C r£# 
i&Alix*;t/^-SgOD 8 5^59 7 %WP^{CISS-T 

M8 5 ssg&a* 6 9 7 %mmtf\/— if — bh# ctwb 

-r**4fi*L/TV>*. U— tf— X*;^— SSEEcr* 
/8UTkcR4 

ECR= (Ecj|-Esj|) xkcR+EsM 

kLC<kcR<knc 
k LC =0. 8 5 

k H c=0. 9 7 

tStLIStlS. W*> k C R40. 8 5SSE*»60. 9 
^ieiroX.H.8 5 %lt^6 9 7 %Hga*igiKl„ SS^i 

jfesiso EcMf"j£ , ' 1 ^*a*^. -e-nsnc k cR«aiS5-5 

ISO 1 KiEv»*WM*ft*. «*K:fie*gc»«3ffilCTP 

iifc«i:ia©x^-/7u- tf-sswaa^atsfs 

%fflt-^-T^»6n5a. kcR^O. 97gfiil5 
■b X * < T * i ¥a^*a fctt&ilS A*§ (C A tj TttSI 5 
fcg§#>6n-£. x^->^U— tf— 5t«D^»*#JS-r-5i: 
k CRfiHSW (CO. 9 5 SSSSKTW SLU ( k hc 
= 0. 9 5) . Xfi»fcW14*«3IC»*CttkcR«3B 
RHtCO. 8 9gS«±tt§ (k LC =0. 8 9) . •» 

«ttj^tt¥»<*ai«!)n— «L**2 ossflEet±8 om 

±©S^ESTWn«BAl*!*HBiO«4>fc: < ¥^SISS 

*> * * v A8t*<$ 6 n * . sat im&a* 8 o ssfleet 

TT#*ltfl/— tf-3£AYbC#5ffi^n^WS&gA£ 
■5. 

[0 0 2 7] (H^ll) El 6 (a) - (e) liMOS 

iix^^i*ff®-r^L7tiii-c ! #^. *H^J i tum i 

0 liLTA'7Xrol*SI^7 5 OrcoMA-fk^f^X 

a i o 2 tfc&mtmmm&mmirz. «sa*w«sk 

«U"C%ftv>. *HM#iJ 1 TiSS^S 1 0 1±\Z77XT 

<t¥m.ttmmm (pecvds) Tift!iii^2oo 



nmm&mmL. Tt&Gmm io2t Lft. wt<m%m 
ft. 

[0 0 2 8] 

: Ey->5> (S i H4) SfEfi • • • 6 0 s c cm 

(O2) 8SS • • • lOOsccm 
EEJl • • • 2. 4 OmTo r r 

T-f^7 0$ (2. 4 5 GHz) ihtl ■ • • 2 2 5 0 W 
H3"5ISa^ • • - 875Gauss 
SSSJ? • • • lOOt 
/&S|B#ffl • • • 4 0g> 

Co 0 2 9] (1) ja*K«8»i=tt*-f V7 r nt!;u7;i' 

(2 71:, 5afl!> 
(2) £*A7l)>^Stt/itt7K-»ct* (2 7"C, 5# 
ID) 

— (-3 ■HT-^^-ra*** (8 Ot:,- 5»IW) 

(4) gIA7*'J >yS*lfctt*Jfe# (2 7*C, 5# 
M) 

( 5 ) (9 7t, 5 ftm 

(6) fflR/xrU >^Sn&M7(ct5fe^ (2 7-C. 5# 
W) 

( 7 ) mmst^ms. mmmm. 1 . 6 7w a* (2 

7t, • 2 Og>ffl) 

( 8 ) y ftfc«2Mjfc» ( 2 7 r , 5 # 

ffl) 

&MWflK*l 0 nmMasn-g*. Jiff 3 UTifc** 
nfcTil!i«SM±(C«tt#S B a B 5E^* LPCVDffiC 
T 5 0 n m&KeDJKJy (dtflt Lfc. ±E 8 #B <OMtK% 
f*W7UTi»6afii»L P C VDSICS^llCgl 

[0 0 3 0] LPCVDtf (3*7 S • ^tHUTg 

4 0 0 0 cm2Tt5. J5SBtSlc;»tt**23g5i8«W: 
1 2 0 s c c m/mT o r r T*-S. 5 6 0 

««ya^«e$n&. KJS^Mawa*, s«^ssn 

fcfi»KSK:«M«a« 9 9. 9 9 9 9 %J£UiC73'N 'J A 

(He) £2 0 0 (seem) i.MS^* 9 9 . 9 9 9 9 
XEU:©** (H2> £100 (sccm)iAU f& 
B&(?>mfiltm 2. 5 mT o r r E^Jfcttfc. IE«ffi9 

mzfim£zm±L2Vftm<Di$mm*tmji±mts. 2 

x l 0" 6 To r r/m i ntto/t^b. fSM^^-(D& 

QlL (s c cm) = 2 7 3. 1 5 (K) /8 3 3. 1 5 
(K) x 5 . 2X10-S (Torr,'min) /7 6 0 
(Torr) X184. 5xio3 ( c m3) 
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= 4. 14X1 0-4 (seem) 

ISM^Tt5l$S9 9. 9 9 9 %iJt±0D^:/ 
->5> (S i H 4 ) BlOOscc mco-^a-efi£^[c 

«*ss*ifc;&>&. H7ii4rattSRS (Qtl) t-srr-s^ 

y->7>CDtt (QTL''QSiH) »*4.- 14X10-«M 
-5. t£oT, }f&2fcg (Q L ) O^yv^^i 
<QSiH> IZttTZit (R = QL^ y QSiH) »44. 14p 

¥f^#T3. 3xiO-'Torrtfofc. #ISJI5£ 
*fltKB«^lc:*»t*SJ4;SrtJE^7f4A*0. 9mTor 
rTlO, JltOft#TTra*ffltfiD«tSliSJEtt0. 7nm 

[0 0 3 1] ^C-ft^AlSilT. 
1103 co^-r >*)\sBlvLMtg. 1 0 5 £2fccoj£#«t£ 1 
0 6fC7;Hf>-f*>l 0 7«ttXLfc (06 a) „ -f 
*->j£A«&Bll 0 4tLT«PWU t£m0 7* l-U 

)Hf>-f (40 A T +) fjfltffix*;^— 4 OkeV 
T, 5X10 14 c m -2<o H-X»T^*«BltC*r%aA/ 

0 9. 6nm©¥*^+«C*0. *<D«StN>TTO* 
»4R*1. 2 X 1 0 20cm-3-Cg,^. UT«K» 

Ml 0 8t±Lfz Mt>ftAlffl»7) . 
[0 0 3 2] >f *>aAXS»TaiCf *>ffiA^Wt 

g<i:LT, mrfxm\z7)vzf>^ *>&A-£tifz.mmmiz 

*±/>i&m (XeC D.BI+5'7- U— *f— 3t£8g 
StU *MWBJWfc*iSi&fc. L — -9 s — 3 5 0 y 

mTis 1 5 cnKDrnvuzmytzn. it<Dmyt.<z>yt&& 
m&tmz2. s xrs-Dmu&uz-r % l,t, ssji^se 

&te3 8 5m J • cm-2-c*^fc:. 1 \ZX&M 

LZiX^->TU— tf— 3cT',S, 7;U=f>-f ^XaftA* 
tlfe5 0 nm<D^m^m<DSmM(D^mM^^X.^ 
JV^-m&Esnitl 2 0m J • cm-^TWD, 
Slt-£.x*;M : -SgEcM«4 0 0 m J • cm"?-?*^ 
Ac. fierjT!H#x*;i^-«fie©3 3 5m J • cm^tt 
k crcO 0 . 9 4 6 . <nmmijfa IZM L 

0 9£BfiKLfe (iSfttt¥*flEBB^SEXS.I*T) (B 6 
b) . 

[0 0 3 3] Wzrt?—->yttl3:*ftXL*£&&mV)gf 

1 0 9&a3*tiWteiSfflll 10*ECR-PECV 
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m u ^rtsi^MitafioiS^ic^'E cr-pecvds 

CO 0 3 4] (O2) 3fEi • • • 1 0 0 s c cm 

,E77 • • • 1 . 8 5mT o r r 
v-f^Djfc (2. 45GHz) tfc5X7 • • • 2 0 0 0 W 
• • -875Gauss 

m&mg. ■ • -ioot 
®mm • • • 2 4g> 

ZfyX^Wt<t\Z& 0/1*3. 5 n mWttYUKatsMWfc* 
BE»jsJt*ftTJBa. l*»X7X^JBJt;MK7l,fc». 

-Kwn^^SjSjtlJi-^OflWttl 2 6 nmTt^/!:. JOf 
*C LTX- Mfi«MfflW*3ETLfc (12 6 c ) . 
[0 0 3 5] 3l*«V*T&*W«C&0y-h*«l 1 

gtt 1 5 O-CTWofc:. 1 Ttt 7 5 0 nmCD®t 

ff**T*a*ifi©^>^;i' (Ta) cty-na* 
ffrEfcU £©X*— h«gco->— MfcStteO. 8Q/DT 

^X^-£ft£^M#K 1 1 2£?T£jA^, V— 
X • Kl/"f >«t£ 1 1 3 £3^ >*)W5£m®. 114* 

x*- h«ac»UTeEB#fifjcf^j5)ET*. i 

■CttCMOS¥«M«S«*^«Lfc. NMOSh7>-^ 
X^^St^KCSPMOS h7>->*X^g|S£7;U5 
= ^7 A (Al) »!TSot±T, ^««7E*i:UT7K 
Iti:5 %c05g^T#»?$tX^:7*Xt^ > (PH 3 ) 

&a#. »a«jE8 o kvcT***^«»-r:fr>* 

7X10 15cm-2<Z)J8STNMOS h- 7 >i/7>&<DV — 

* • k u-r ymmznt&Ajf*. s^cpmos 

5?^^6f^«-r*IKC»4NMOS h^vv^gRSrT;!/ 
5=?A (A I) SKTSofcit. 5F.«*5E*i:LT 
7K^4 3 {c5%W/gST^-»?$nfev r ^7> (B2H6) £ 
SOC. JBJfi«jE8 0 k VCT/fr*S#^;E!8l-f *>£5 
x l 0 l5 cnr2ffliggTPMOS h7>yX^oy-7, 

• K W >*WlC#r5&A/j£ (B6d) . -1*>fT%& 
*B#<£>»S2>+ 3 0 OtTTtS. 

[0 0 3 6] ^CPECVDSTTEOS (Si - (O 
CH2CH3) 4) tS*SfiJSfgli*iL,T, S«S*3 

0 ox^-vmwtmBUi 1 sftiifliufc. MP B ^*giiM«— 

m<mmm.fr£>&W. -^CDBUPfSA^o 0 0 nmTt^ 

T. S3SJ£H£CT3 5 0^lCT2S#r^c9j?*J8lS£fiSL 

1 8 0tiLT7.i^ = ^£i#8tU 12 



1116 SflMfcLTWflt^fcflsglia^SjfcUfc (H 6 
e) . 

co 03 7] z.<DmzLxft&Lfcmx¥m&&m<z)& 

l$tet$.<D&Z'Bi.zmit% i « 1 0 umr\ SSStt^SlCT 
fftotlfz. NMOSh7>^?raVcls = 8VI:^t 
*«g»«W J: 0 3R*&fc»ft£<B¥«!« ±«PPflUltt 2 2 
8±2 cm2 ■ V-l • s-lT7*»J, H««E«3. 2 9 
3 ±0. 2 0 4 V, -y-XXU— i /i*- ;!^K • X-f >X 
HO. 40 5 + 0. 0 0 8 V-(^-o1z. X, PMOS h 
7>yX^CVd s =- 8 VC^t-Sfigft^ckO^ 
fcgH»lS«7 6 ±4 cm2 • V-l • s^TtD. HtiHg 
£E(4-3. 4 7 0+0. 237 V. ++XX v-azfc- 
;UF • XI" >XiS0. 3 2 9 ±0. 0 1 7VTf^fc a 

V • tf— Tf«&ftLfc£i:«««jT?ttNMOS h7>i? 
XfCf&WlSL-tfil 1 2 ± 2 5 cm2 • V'-l • s~l. mm 
m.fctf3. 9 0 8 ±0. 42 1V, +f7^1/--/a*- 
)H-* • X-f >Xt5*0. 5 8 7+0. 0 9 6VT, PMO 
S h7>> J X^ro^i)j^i4 1 ± 1 0 cm 2 • V-l • s 
_l . 5 0 5±0. 9 4 6V, t>7"x 1/ 

—>a*-^K • X-f >X#0. 492±0. 074 V 
Tf -3 /to C OD^J^-T^ IC*^BJ C&5iNStPS 

m#mmifiiRMis?x&K zmm l»*<s«is i:t, 
sneaks c, ^£fl*jicfft5KLffl**©Tnr«. 

CO 0 3 8] 

369! ttHteti — fc»K £ fgfflLi. ogcS 

*£««!i*3i«B»6n*. »f-5 Ltzmniz&-3g*m<* 
C0®cofsm7SiftBj] 

cm i ] &m?m<D&m.&isiw Lizm. 

CHi 2] (©i^S ^|«BJ L fcH. 

CEl 3] #MSPROMm>&WBL1ta. 

cm 4] isM&womm&isffl Ltm. 
cms] u— tf-«iM:<!)««i!«LfcH. 

Cm 6] *«5W!'«>jHiaiattt(HL^Bi. 
10 1- • -*(g 

io2- • • TtdiflyfflBi 

10 3- • • 
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10 4- 
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1 5 • • 




10 9- 
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[B6] 



106 
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7U> h^-iS<DM% 



5F052 AA02 BB07 CA04 DAOl DB02 
EA11 FA05 JA01 

5FU0 AA08 AA17 CC02 DD01 DD02 
DD03 DD05 DD07 DDI 2 DDI 3 
DD14 DDI 7 EE04 EE44 FF02 
FF09 FF25 FF31 GGOl GG02 
GG13 GG25 GG28 GG47 GG57 
HJOl HJ 13 HJ23 HL03 HL23 
NN04 NN23 NN35 PP03 PP04 
PP15 PP23 PP33 QQ11 



